e-companion to Author: Is information transparency a blessing or a curse ecl

E-companion of “Is information transparency a blessing or a curse under
trade credit in competing supply chains?”

In this E-companion, we present the technical proofs in Appendix A and the numerical results
for the extensions in Appendix B. For convenience, we initially summarize the key mathematical

notations used in the proofs in Table EC.1.

Table EC.1 Key notations and mathematical expressions

Notation Mathematical expression

_ 1+2
ai 1+6z
as %
at 1

1 4+3+/p+2p~\p
al 1

2 4+541-p-2p1-p
a 3

1 12+12y/p—2p+3p~p
al 3

2 10+154/1-p+2p-3p\/1-p
al 1

3 4(1+4/1-p)

3(1-

a1 12—(6,04{)4)-,02

5(5-p) (2p+3)Vp(p(p(p(16p(p+12)—1349)+2141)-2082) +1244) ~288—675)
—p(p(2p(2p(64p2—962p+2163)—11327)+18209)— 17040)+9225

a2 3(3p(p(p(20(4p—5)+731)—1144) +640)
t (0 2p (2p (64p— ~9620+2163) - 11327)+18200)~ 17040} +9225
1203 —81p2—174p+243
as 64p%+736p3+1428p2—120p—108

Appendix A: Technical Proofs
We employ the backward induction approach to derive the equilibrium results under the transparency
and non-transparency regimes when both retailers are well-capitalized.

(i) Under the transparency regime, if the retailers observe the high demand signal, retailer R;’s

profit function s givenby 7 . = (15 —¢; q] ", — W< )q(;. Taking the first-order condition of 7§

R 1Sk R Sk
. ) ) An=qC},-ws}
regarding q?’, we obtain retailer R;’s best response function: qC’ = % Substituting qC’ into
h— q Cl
manufacturer M;’s profit function, we have ¢ M S, = ffl ’2’1 "). Solving the manufacturer’s
o An=qf, o =4S
profit maximization problem, we deduce that wl. W= . Substituting back, we have qlc[l = TJ”.

. . 4 An—qy v An—q<l : :
By simultaneously solving ¢¢; = i 7} 1 and q‘.’ = th"‘, we obtain that g§} = ’ls—h Then, the

2 22 . . .
remaining equilibrium results can be derived: w¢; = 2’5“‘ ;e[ ISy = = »¢, ;v[[ ISy = = . Similarly, if the
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retailers observe the low demand signal, the equilibrium results can be easily obtained: w 2;” ,
2 2
q = %, Jrf;' 5= = 3%, ﬂ[ﬁ; 5, = 33 L. Thus, the expected profits of manufacturer M; and the retaller R;
. b A7
are given by r¢ Ri = = s

(i1) Under the non—transparency regime, we first obtain retailer R;’s response functions under

. . . An=qG—wi" =g —wi" o
the high and low demand signals: g5’ = + and q' = % Substituting these
l L 1 _qcn_wcn bl _qcn_wcn
) ) ) . wen (L Lin T U
expressions into manufacturer M;’s profit function, we have nj; = — ‘L — 2 .

i

o . . . 2-q5,—45)
Maximizing this profit with respect (0 wé yields we = —5—L

24+4a(2p-1)-3¢"+q7" 2+4a(1-2p)— 3q Tyg<h .

we have ¢ = —— and ¢ = " By simultaneously solv-
2+4a(2p D-395,+45) 2+4a(1 2p)=-3q5}+45, 2+4a(2p—1)-3¢<"+

: cn Jh cn _ Lk en _ P qintay cn _
mng q;, = 8 > 4y = 8 Aip = 8 , and g% =

Substituting back,

2+4a(1-2p)-3q5"+q7}) . cn _ 3+5a(2p-1) cn _ 3+5a(1-2p) ..
g , we derive that g7 = ——35— and ¢;' = ——5——. Then, the remaining
3+5a(2p-1))? 3+5a(1-2p))*
equilibrium results can be deduced: w" = £, e, = (+az(+))’ T, = %, st =
L 1 1

a%(1-2p)? _ 2
—5 —+t33 25, and 7] = 5.

To ensure that the equlhbrlum results under both information regimes are positive, we assume

that 0 <a < 5(1+4p)

Proof of Proposition 1. By comparing the firms’ expected profits between the transparency and

209 ,_1)2 2
cno_ 16a“(2p-1) < 0’ and ﬂlcl/tl- — 7 = 24* (2p-1) > 0.
1

R = 225 M; 25

non-transparency regimes, we have: ﬂ;{[
Proof of Lemma I. We employ backward induction to obtain the equilibrium outcomes under
the transparency regime when both retailers are financially distressed. Since the manufacturers can
observe the demand signal information from the retailers, the equilibrium results are divided into
the following two cases:
(1) We Dbegin by examining the case where the retailers observe the

high demand signal. The optimald order quantities and  retailers’  prof-
An—q5; ;

=W
#, <1—a(1+2\/ ) — q]h,
its are given by q;z = o , and ﬂ??t‘lsh =
1+a—q.— i
J

w
o —4 ", w2 1-a(1+2yp) - ¢%.
(/lh_q‘t_wit)
— "= wi <l-a(l+2yp)-q%,

p(1+a—g¥ —wf”)2 d d ’
#,wiélzlh—a(l+2\/ﬁ)—.qu. . . ‘
Based on the equilibrium order quantities of the two retailers, we consider the following four

scenarios:
Scenario (1.1): If wfh’ <l-a(l+24p) - qﬁ, this scenario implies that both retailers operate

normally under the low realized demand state. Thus, the manufacturers can recover the full payment

dt dt ,dt

from the retailers: Totis, = Windin-

Solving the manufacturers’ problems, we obtain that w¢ o=
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dt

A q )

4 . With this value substituted into q , we derive that q%i’ = Slmﬂarly, we yield that
P

;12 _ 4%h Solving the two equations together, we have ¢ o= qj n 2. Next, the remaining

2
2/lh dt — ﬂh dt — 2 : :
optimal results can be derived: w¢ o=k RSy = 250 Tty = > Substltutmg these values into

ngt<1_a(1+2\/_)—q.t weyleldthat0<a<ﬁ-

Scenario (1.2): If w < 1 —a(l+2+p) - q ! and wgfl >1-a(l+24p) - qi’;l, this scenario

indicates that retailer 1 operates normally but retailer 2 files for bankruptcy under the low realized

demand state. Thus, manufacturer 2 receives a portion of repayment from retailer 2: 7¢ M S
v

wlhqlh, MolS) = pw2hq2h+(1 p)(l—a- q2h qlh)q . Solving the two manufacturers’ problems,

5 o dw dr — 2a+p—ap—pqf;,

we yield that w1 W= . With these values substituted into q ! and q2 o

2 1+p
respectively, we have q% i 4q2” and g ‘” = 2’(113”)‘ Solving the two equations 51mu1taneously, we
dt _ l—a+2p+dap? _ 32 _ 2(1—a+2p+dap?)
deduce that ¢{;, = ——g—— 5y and q = 7485 Then, it can be derived that w —7 5
_ 6p=2a(=T+2p+2p?)

and w2h . Substituting these values into w < l—a(l+ 2\/_) q ! and th >

7+8p
1 —a(l+2p) - ql »» e find that no feasible range exists. ThlS result indicates that this scenario

is not viable.

Scenario (1.3): If w‘li;l >1—-a(l+2p) - q‘zl;l and w‘zlfl <l-a(l+24p) - qlh, this scenario

indicates that retailer 2 operates normally but retailer 1 goes bankrupt under the low realized demand
state. Apparently, Scenario (1.2) and Scenario (1.3) describe the identical situation in which only
one of the two retailers goes bankrupt under the low realized demand state. Hence, this scenario is
also infeasible.

Scenario (1.4): If wd’ >1-a(1+2+p)—- q%, this scenario suggests that both retailers go bankrupt
under the low realized demand state. Thus, the manufacturers only receive a portion of repayment

from the retailers:
T 15, = Pwiad + (1= p)(1-a - g — g%

] ’ dt _ 261+p ap—, Pq]h
Solving the manufacturers’ problems, we deduce that wf = T With this value sub-
dt

/l a—
2?1 o) Slmllarly, we yield that q = /212'1:1;3’3 Solving the

two equations together, we have qﬁf = q% =35 +2p Then, the remaining optimal results can be

2
o ar _ 2(3+42p=2ap) _dr - A+p)dj, d
- Ak =R = —r = >
derived: w{; 3+2p s T RISH = Gr2p)? M ISh — (B+2p)% ih

1-a(l1+2+p) - q , we yield that a > 7 =——>—— \/_ 2 In addition, to guarantee that the retail prices

under the low realized demand state are positive, we substitute the values of q?” and q‘.” into

stituted into q , we yield that qlf‘z =

Substituting these values into w*

1+2p

l—a—q%- q;l;l > 0. It follows that 0 < a < 5. Hence, we yield 1+2p

4+3\/—+2p\/— < a < {35, to ensure

the feasibility of this scenario.
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.. . .. 1 1 1+2p
Organizing the above scenarios and noticing that 7 Vs < Trsvpp < Trep> WE Can summa-

rize the equilibrium outcomes under the high demand signal according to the profit maximization

of the manufacturer:

When 0 dt 24 o dt _ An _dt  _ A%z 7t _ Z/l%,
(@) When 0 <a < p3=505 4+3\/_+2p\/_ =TS9 T 5 RS, T 250 Tmys, T B
2
1+2p dr _ 2(3+2p-2ap) _d4r _ A dt  _ P, dt _
(b) When 4+3\/5+2p\/ﬁ S A< T Win = = 3420 9in T 32200 RS, = Gz TS, —
2
(1+p)4y,
(3+2p)2"

(2) Subsequently, we discuss the case where the retailers observe the low demand signal. Similar
to the proof under the high demand signal, we can deduce the equilibrium results under the low

demand signal as follows:

(a) When O < a < dt 24 dr _ /ll dt /112 dt 2’112
a = g =2 r = =55
+5,/— Y 504 Rils; ~ 25 Tmys = 25
2
3 2p dt _ 20+a—p+2ap) qr _ A _dar  _ =P g _
(b) When === zp\/_ oo Wil =T 52p i T 520 TRis, T Goap T, T
2
(2_.0)/11
(5-2p)*"
o . .. 3-2
Here, to ensure that the retail prices under the low realized demand state are positive, a < _—62
1+2p 3-2p 1+2p
must hold. Given that 5 T6p < 7-6p> Weassume a <a = ;5 to ensure the positivity of retail prices

under both demand signals.

Combining the equilibrium results under the high and low demand signals and noting that

1 1 . . .
< , we conclude the optimal results under the transparency regime in
FIVPIND  aesylip-2p\1-p P pateney feg

the competing supply chains as follows:
2,32 2,32
2 odt _ 24 di _ A di _ A di _ At ar _ At

dr _ _2u An A
() When 0 <a <aj, wiy = 5%, wil = 54, gy = 34 45 = 5 T = Z55 Ty, = 7557+
2 2
wdt = 2Baxp=2ap) dr _ 24 pdt _ An_ gdt _ A gde P A
(ii) When a| < a < ajy, wij = =5, wi = 50 9in = 3+2p> 9it = 50 TR, T 233420 T 50°

ar _ (o)A A7
M; = 23B+2p)2 T 257

t = dt _ 2QBa+p-2ap)  dr _ 2(1+a—p+2ap) _dr _ A dr _ _A dt _
(iii) When a) < a <ay, wj = =55~ wj = 525 > 9in = 3420 4i1 T 5200 TR, T
P4 U-p] g _ (404 Q-p)l]

2(3+2p)2 * 2(5-2p)%° "M; — 2(3+2p)? 2(5—2p)2 '
Here, we seta’ = ———— and a 5= for the coherence of the main text.
1= 443yp+20vp 4+54/1- Zp\/

Proof of Corollary 1. Based on the bankruptcy thresholds obtained in Lemma 1, we deduce

. . . . cdal 3(2p+1) 2 _
their derivatives regarding signal accuracy p as follows: & = T2 <0and 5 > =

9-6p

24/1=p(4+541-p—-2p\/1- )2

Proof of Lemma 2. 'We adopt backward induction to deduce the equilibrium outcomes under

the non-transparency regime in the competing supply chains. We first obtain the retailers’ response
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/lh—q‘.l}':—wd" d
—5——, wi" <1-a(l+2+/p) - q}h,

dn
1+a- q}h —Wy

B ,wit=1-a(1+2yp) - q%.

functions under both demand signals: qlf",f = ,and qZ” =

ll—q;-il" —wdn

— L, wP<1-a(1+2+p) - q%

I+a- q iln dn dn

f w; Zl—a(1+2\//_))—qﬂ.

Based on the retailers’ equilibrium order quantities, we discuss the following scenarios:

Scenario (1): When w —a(l+2yp) — g, win < 1—a(1+2/1-p) —gdn, win <1 -
a(l+24/p) - q " and wd” <l-a(l+21-p)-qi ;’, this scenario indicates that the two retail-

dn
M,

Jl’

ers operate normally under both demand signals. The manufacturers’ profits are given: m

dn dn ,dn dn dn ,dn
g w q” dn _ W§"agn+ws"as]

2 M, — 2
M and wd” = M . With these values substituted into and respectivel
g 2 = i qlh’qll q2h q21’ P Y

. 2+4a(2p-1)-3g4+q4 2+4a(1-2p)-3g4"+q2 2+4a(2p—1)-3g4 +qn
we obtain that ¢{" = 2p- z)g 9o a1 dn — ( p; T 7o ,qu: (2~ z)g Gt and

dn _ 2+4a(1- 2p) 3q” +q<
21 ~
3+5a(2p 1)

. Solving the manufacturers’ problems, we yield that wf" =

. Solving the four equations simultaneously, we deduce that qd” = q2 W=

_2
5’

and q qgf W Then, the remaining optlmal results can be derived: w

dn _ (3+5a(2p- 1))2 _ (3+5a(1- 210))2 . a*(1-2p)*
TTRiISh = 225 ”R 15, = 275 ’ 25 9 >

into wi" < 1 —a(1+2+p) — g4, w d”<1—a(1+2\/1—) qan, w §”<l—a(l+2\/_)—q]h nd
dn<1 a(1+2\/ ) q”,weget0<a<m

Scenario (2): Whenwd”<1 a(1+2+/p) - qZh, d”<1 a(l+241-p)- qzl,w2 <l-a(l+
2+/p) - q andw >1—a(l+2+/1-p) - q”,51m11art0theproofofScenario (1), we find that

25 Substituting these values

no feasible range exists, suggesting that this scenario does not exist.

Scenario (3): When wé < 1-a(1+2yp) — g wi < 1—a(1+2y/1-p) —q@", wi > 1—a(1 +
2+/p) — q " and wd” <l-a(l+ 2\/1T) q” , 51m11ar to the proof of Scenario (1), we find that
no feasible range exists, implying that this scenario does not exist.

Scenario (4): When w < 1 —a(1+2+p) — g, wi <1-a(1+2y/1-p) — g, wi" > 1-a(1+
2+/p) - q " and w ">1-a(l+ 2\/—) q” , 31m11ar to the proof of Scenario (1), we find that
no feasible range exists, indicating that this scenario does not exist.

Scenario (5): When wé < 1—a(1+2yp) — ¢ w¥ > 1—a(1+2y/1-p) —q@", wi" < 1-a(1+
2+/p) — q " and wd” <l-a(l+ 2\/—) q” , s1m11ar to the proof of Scenario (1), we find that
no feasible range exists, indicating that this scenario does not exist.

Scenario (6): When wi" <1 —a(1+2yp) — ¢%%, w® > 1-a(1 +2y1-p) — g, wi" <1 -
a(l +2+/p) - q‘liz and wg” >1—-a(l+ 2\/Tp) - qll , this scenario implies that both retail-

ers face bankruptcy risk under the low demand signal but operate normally under the high
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dn _ Wldnq|d1?+(1_p)wtlj n+p(1 a— C]” —q2")q
M, - 2 s

demand 51gna1 The manufacturers’ proﬁts are given:
wirqdn+(1-p)wdn g +p(1-a-q4'—q M g4y

and Ter = 5 . Similar to the proof of Scenario (1), we can
—a(5— 2 _
yield the equilibrium results as follows: wd" = H;ta#, gt = %, g = %(_lp)p),
dn  _ (3za(5Tp+2p"))? o an . (=p)B3+45a(l=p)*  _dn _ (B=a(5=Tp+2p%)*+(1-p)B+5a(1=p))® , 4
RilSh 95-p) RilS; — 95-p)° 7 TR 18(5-p)> ’
X; = 36+(-9+24a-125a )'T;(ZS“_(Z;’_IS)'O +(6-2a)ap’ Substituting these values into w < 1 —a(1 +
2vP) — g win > 1 —a(l +24/1-p) — g, wi" <1 - a(l +2yp) - ¢™ and wi" > 1 -
a(l + 2\/1 - ) - qll, we obtain that this scenario exists when % < p < p; ~0.595 and

3
<a<
10+15\/1—p+2p—3p\/1—p 5+15yp+8p=3pp—p>

prices are positive under this range, that is, 1 —a — q?;" - q‘?" > 0.
Scenario (7): When w < 1-a(1+2yp) — g w¥ > 1—a(1+2y/1-p) —q@", wi" > 1—a(1 +
2+/p) — q " and wd” <l-a(l+2+1-p)- q” , s1m11ar to the proof of Scenario (1), we find that

. Besides, it can be readily derived that the retail

no feasible range exists, indicating that this scenario does not exist.

Scenario (8): When w < 1—a(1+2yp) — g w¥ > 1—a(1+2y/1-p) —q¥", wi" > 1—a(1 +
2yp) — g™ and wi" > 1 —a(1+2+/1-p) — g%, s1m11ar to the proof of Scenario (1), we find that
no feasible range exists, indicating that this scenario does not exist.

Scenario (9): When w > 1—a(1+2p) — ¢ wi < 1—a(1+2y/1-p) —q@", wi" < 1—a(1+
2+/p) — q " and wd” <l-a(l+ 2\/1T) q” , s1m11ar to the proof of Scenario (1), we find that
no feasible range exists, 1nd1cat1ng that this scenario does not exist.

Scenario (10): When wi" > 1 — a(1 + 24/p) — ¢, wi < 1 —a(1 + 24/T—p) — q¥', w
1—a(1+24p) — ¢ and wd" > 1 - a(1+2+/1-p) — ¢, similar to the proof of Scenario (1), we
find that no feasible range exists, indicating that this scenario does not exist.

Scenario (11): When wi > 1 — a(1 + 24/p) — g, wi < 1 —a(1 + 24/1-p) — g, wir >
1 —a(l+2p) - q " and wd” <l-a(l+ 2\/— ) — qi’l”, this scenario implies that both retailers

face bankruptcy risk under the high demand signal but operate normally under the low demand

w ”+ 1-p)(1-a " ”+wd” dn

51gnal The manufacturers’ profits are given: n%” =2 (o)t 2‘11h 4353, it ,n% =
widngdn 4 (1-p)(1-a dn d”+wd" dn . . .
pwy"a + (17PN 2q2h GG Similar to the proof of Scenario (1), we can yield the equi-
dn _ Vptda(l-p) _dn _ 3+5ap  dn _ 3-ap(3+2p) _dn  _ p(3+5ap)’
librium results as follows: w; Tp 0 Din = 3Gy il = 3@ 0 TRUS, = 9@ep)?
[ € ~ap(3+2p))°  _dn _ p(3+5ap)2+(3—ap(3+2p))2 and gdn = ZHpO+alp—1)(-6(p+3)+a(29p+96)))

RIS 9(4+p)? TR 18(4+p)2 ’ M; 18(4+p)2

Substituting these values into wf” >1-a(l+2p) - q2h’ w1 <l-a(l+241-p)- qy , w2 >
1 —a(l+2+p) - q‘fz and wgn <l-a(l+241-p) - q”, we obtain that this scenario exists

when <a< . Besides, to ensure the positivity of retail
12412y/p=2p+3p+p 12(1+4/1-p) +3p(\/1-p-2)—p? P Y
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prices, we substitute the values of q " and q "into 1 —a — q?’]f - qj.lz > 0. It follows that 0 < a <

_6+3p 6+3p 3 .
2+135 . It can be readily deduced that when <p < p2=0.961, 5135 2N (NP
otherwise, —+32 . Therefore, we obtain that when l < p < p2 and

<
> 12+13p = 12(1+\/ )+3p(\/ p=2)-p*
3
<a
12+124/p=2p+3p~fp — 12(1+\/ )+3p(\/ —p-2)-p*’

6+3p . .
T+13p° this scenario exists.

Scenario (12): When w?" > 1 — a(1 + 2yp) — g%, w¥ < 1 —a(1 + 24/1-p) — gr, wir >
1 —a(l+2+p) - qd” and de >1—a(l+2y1-p)— qll , s11n11ar to the proof of Scenario (1), we

<a<

or when p» < p <1 and

2+ 12p- 2p+3p\/_ =

find that no feasible range exists, indicating that this scenario does not exist.

Scenario (13): When wi > 1 — a(1 + 2/p) — ¢%, wi" > 1 — a(1 + 24/T=p) — g, wir
1—a(l+2+p) - q " and de <l-a(l+ 2\/—) q” , similar to the proof of Scenario (1), we
find that no feasible range exists, indicating that this scenario does not exist.

Scenario (14): When wi" > 1 — a(1 + 2/p) — g@, wi > 1 — a(1 + 24/1-p) — g, win
1—a(1+2+/p) — ¢ and wd" > 1 - a(1+2+/1-p) — g, similar to the proof of Scenario (1), we
find that no feasible range exists, indicating that this scenario does not exist.

Scenario (15): When wi > 1 — a(1 + 24/p) — g@, wi > 1 — a(1 + 2y/1-p) — g1, win >
l1-a(l+2+p) - q " and w "<l-a(l+ 2\/—) qll , s1mllar to the proof of Scenario (1), we
find that no feasible range exists, indicating that this scenario does not exist.

Scenario (16): When wi" > 1 — a(l + 2vjp) — g%, wi > 1 — a(1 + 24/T-p) — ¢dn,
wg" >1-a(l+2p) - q‘llz and w‘zl >1—-a(l+ 2\/—) - q”, this scenario indicates

that both retailers face bankruptcy risk under both demand s1gnals The manufacturers’
dn _ pwe q?;}+(1 -p)(1-a—q! qul’)qd”+(1 —-p)wingdn+p(1-a—qr—qsM sy

profits are given an = 7 , and 7rj‘f/;l2 =
dn d d d d
2 £l
we can yield the equilibrium results as follows: wfl” = }L +a, qlf’h” = qﬁ” = %, ﬂj’{ﬂ S, = {%, ;g”| s =
L
1-p _dn _ 1 dn _ 3 P ; dn _ dn
T Tx = 335 and T = 33 Substituting these values into wi" =1 a(l +2+/p) - qZh, >

L=a(l+2T=p) =g wi" > 1 -a(1+2+p) - ¢ andwd">1—a(1+2\/ p) — g™, we

—.Bes1des to ensure the positivity of retail prices,
20+ \/—) p y p

wesubstltutethevaluesofqlh,qll,qzhandq intol —a- qlh q2h>0and1 a-— q q21>0

<+x/17>

In summary, we find that only Scenarios (1), (6), (1 1) and (16) exist under certain conditions.

obtain that this scenario exists when a >

It follows that a < . Thus, we yield <a<j 1 to guarantee the feasibility of this scenario.
Next, we proceed to combine and organize these four scenarios. According to the manufacturers’
profit maximization principle, we summarize the optimal results under the non-transparency regime

in the competing supply chains as follows:
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. 1 5
(1) When 5 <p <3,

a'n _ 2 _dn _ 3+5a(2p-1) dn _ 3+5a(1-2p) dn  _ (3+5a(2p-1))? dn  _
(@) If 0 <a<aj, w" =35, q = 15 4y = 15 RS, — 225 s RS =
(B3+5a(1-2p))* _dn _ a 2(1 20 1 _dn _ 2.
25 R, T 9 t25: My, =35
n n dn _ L+p+da(l-p) dn _ 3+5ap dn _ 3-ap(3+2p) dn  _ p(3+5ap)* dn  _
(b) If af < a < ajy, w; I > Din = 3@ 9it T 3@ RIS, — 9@p)? * TRiS; T
(3-ap(3+2p))> ~dn _ p(3+5ap)>+(3-ap(3+2p))> _an _ 2T+p(9+a(p=1)(- 6(p+3)+a(29p+96))) .
9(4+p)? TR 18(4+p)? > M; 18(4-;0)2
n n dn _ 2—-ptdap dn _ 3-a(5-7p+2p%) dn _ 3+5a(1—P) dn _
(© If a) <a <aj, wi" = ===, q = 3G-p) > 90 T T3G-p > TRis, T
(3-a(5-7p+2p%))%  _an  _ (=p)G4Sa(l=p)?  ~dn _ (B=a(5=Tp+20)*+(1-p)B+5a(1=p))>  _an _
9(5-p)? ’ Ri|S; 9(5-p)? ’ R; 18(5-p)? + T
+(=9+24a—-125a")p+2a(77a—15)p”+(6—29a)ap’ ,
36+(=9+24a—-125a%) p+2a(17a—15) p*+(6—29a)ap?
18(5-p)? ’
n = dn _ 1 dn dn _ 1 dn _ﬁ dn I_P dn _ 1 _dn _ 3
(D Ifaf<a<ay, wi"=g+a g5 =q;" = 3. Tx\s, =16 Trys, = 1o TR, = 32> ot = 32
(i) When 3 < p <1,
win = 2 gdn _ 3+5aQp=1) - dn _ 3+5a(1-2p) 1 dn _ (B+5a(2p-1) _an  _
(@) If 0 <a<aj, w" =35, q = 5 49y = 13 RS, = 225 s RS =
(3+5a(1-2p))* _dn _ a 2(1 20 . 1 _dn _ 2.
25 R, =9 T35 Ty, =35
wdn — Lrptdadl ) dn _ 3+5ap dn _ 3-ap(3+2p) _dn _ p(3+5ap)® _an  _
(b) If @ < a <af, w; arp - 9in T 3@y D T T 3@ RIS, T 9@+ RS T
(3—ap(3+2p))2 dn _ p(3+5ap)2+(3 ap(3+2p))> dn _ 27+p(9+a(p D(=6(p+3)+a(29p+96))) .
9(4+p)? TR 18(4+p)? > T M; 18(4+p)2
n = dn _ 1 dn _ ,dn _ 1 —dn _ P _dn _l-p _dn_ 1 _dn _ 3
©Ifas<a<ar, wi"=g+a, qy =q; ”R ISy 1 6’7TRi|S,_ 1 TR =320 T, T 32
Here, a" = 3 ,ay = ,and d, = 1.
1 = T T2p-2p430p 10+154/1- +2p 3p4/1-p 4(1+\/ 0)’ 2
Proof of Corollary 2. Given the bankruptcy thresholds derlved in Lemma 2, we deduce their
o ) . da" 3(12—4+/p+9p) da”
e &5
derivatives regarding signal accuracy p as follows: O NP2+ 12yp—2p 139y <0, and O

L >0
8V1-p(1+4/1-p)2

Proof of Proposition 2. We compare the bankruptcy thresholds between the transparency and

non-transparency regimes in the competing supply chains.

(1) By examining the difference between af and a}, we have af - af =
3p\p+2p-3+/p . . n ¢ - .. . n ¢
Gr3v5+20p) 12+ 125253y Since the denominator of a} — a] is positive, the sign of a} — a;

depends on 3p+/p + 2p — 34/p. It can be readily derived that when % <p< —ll_ém, 3p\p+2p -
34/p < 0; whereas when M <p <1,3pyp +2p—34p = 0. Thus, when % <p< 11—3\/5,

a'l <al; when 1= 2\/_<p<1 alzaj.
(2) By examining the difference between ag‘ and a’z, we have ag‘ - at2 =
(2p-1)y1-p

- <0, implying that a” < a’,.

4(14/1=p) (4+54/1-p-2p\1-p) Plymng 372

Proof of Propositions 3-4. By referencing Lemmas 1-2, we compare the expected profits of the
manufacturers and retailers between different information structures. Due to a; < d,, we assume
0 < a < a; to ensure the positivity of retail prices under both regimes. The comparison results can

be categorized into four cases depending on signal accuracy.
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Case (1): When 5 <p < p1 ~0.503, it can be readily derived that a/f < @} <a’ <a} <d, <aj.

The comparison of firms’ profits can be further divided into six scenarios as f0110w5'

a2(1-2p)2 22422
Wehaven.dn (9p) +L dn_2 dt__ and 7 dz: Ll B

(1.1) When O < a < a” 25 T 755

1 b
: : 1-2p)?
comparing the retailers’ profits, we yield that ”5?,-1 - ”;lei = % >0, i.e., nd” > 7r‘” . Then, we

) . dn _ _dr _ —2a*(1-2p)? dn _ _dt
contrast the manufacturers’ profits, we obtain that 7 M, T = 55 <0, that is, 7 M, <7y,

it = p(3+5ap)’+(3-ap(3+2p))*  _dn  _
18(4+p)? o Ty,

(1.2) When a" < a < d?, we have

1 2°
27+p(9+a(p—1)(~ 6(p+3)+a(29p+96))) AL nd dt _ 12

18(4+p)2 Ri 55 a

2
"l = (' 21530, 10y 288);450a<p Dp=9Cr*%+T) 1t can be deduced
R; 450(p+4)

The comparison of the retailers’ prof-

its is obtained: 7T

that ﬂd” - < O suggesting 7r < 7r '. Moving forward, the comparison of the manufacturer’s

7Tdt _ 2( 144p —283p3+487p%-384p—576)+150ap (—p>—2p+3)+9(-4p>~Tp+11) >0
M; 450(p+4)2 >

profits is derlved nM

indicating 74" 1> ndt

_ _ 2\)2 _ _ 2
(1.3) When a3 <a < al, we have ﬂ;lél = (=46 7p+2p1)8)(;-_(;)2p)(3+5a(1 p)), JT% =

36+(=9+24a—125a%)p+2a(77a—15 6-29 3 2+ 23 A2 +22
+(=9+24a a)/fg(sa_(p)za )2+ ( a)ap’ ﬂ%i _ % and ﬂ.% _ hzsl' We first con-

dn _ pdi _ a?(28p*—533p3+1062p%—1645p+800)+450a (p—1) p—9p(2p+5)
R; R; 450(p-5)2

trast the retailers’ profits: = <

dn dt  _

dn dt .
0, implying 7%’ < @ Then, we compare the manufacturers’ profits: my/ — 7}, =

a®(~144p*+859p3~1226p%+835p-900)+150ap (p>—5p+4)+9p(15-4p) >0,
450(p-5)?

suggesting 7r "> 771”{}

~Tp+2p2)2+(1 1-p))?

(14) When a| < a < aj, we have nf' = (3-a(3- p+p1)§(;'(p)2p)(3+5“( =) xln =

36+(~9+24a—125a%) p+2a(17a—15)p>+(6-29a)ap® a1 _ P, 4 a . (+p)22 4
18(5—p)? o TR = 2(3+2p)2 + 55 and 7y = S5m0 + 55 By

dr _ S1(a)

Ri — 50(p—5)2(2p43)2

a’(p(p(2p(2p(64p% —962p +2163) — 11327) + 18209) —17040) +9225) + 18a(p— 1) (p(p(8p> -

20+729)—415)+225)-9p(p(p(4p+97)—161) +460) +2025. Since the denominator ofﬂd” - n;ie’

comparing the retailers’ profits, we obtain that 7T - where Si(a) =

is positive, the sign of 7% R — 4 R, " depends on the numerator S (). It can be deduced that when <p<

p2~0.501 and @ <a < min{a},a,}, we have S1(a) > 0; otherwise, we have S1(a) <0. Here, a; =

3(3p(p(p(2p(4p 5)+731) 1144)+640)+5(5- p)(2p+3)\/p(p(p(p(l6p(p+l2) 1349)+2141)-2082)+1244)—-288— 675)
p(p(2p(2p(64p2— 962p+2163) 11327)+18209)—-17040)+9225

Hence, we can summarize that when 3 <p <p2~0.501 and a < a <min{a}, az}, 7r "> ﬂd’
otherwise, nd” <nd R Subsequently, we contrast the manufacturers’ profits as follows: ﬂj‘{; - ﬂ%i =
S2(a) where S»(a) = —(a*(p(p(2p(2p(72p* + 374p — 3601) + 5029) + 10707) —

450(p—5)%(2p+3)2°
3420) +9675)) + 6a(p — 1) (2p(p(p(74p —281) + 12) — 120) — 525) = 9(p(p(p(8p + 69) — 347) —

180) + 175). Similarly, the sign of ﬂd’? — n%i depends on the numerator S>(a). It can be deduced

that S>(a) >0, suggesting 74" ;> ﬂd’
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2 2
n dn _ 1 dn _ 3 dr _ oA, A
(1.5) When a; < a < az, we have TR, = 3% Tu, = 320 TR T 30327 + 35
(1+p) A7 A2 . . o
and 71%4’_ = Z(Tp2m2 + 3. We begin by comparing the retailers’ profits as fol-
1642 )
lows: 7Tdn _ ﬂdr _ 164 (1-2p)%(4p%+37p+9)+32a(8p° 320,0 +31p=9)+36p%-292p+81 <0, ie n'd’? < ﬂ.dt
R; 800(2p+3) R;
Next, the comparison result of the manufacturers’ profits is obtained: ﬂ% - Jr;‘f% =
—16a%(1-2p)%(8p*+49p+43)+32a(16p>-10p2—13p+7)+172p*+116p—13 d,
8000213 >0, suggestmgﬂ >y 2
t - dn_ 1 pdn _ 3 odi P (1-p)4; dt (I+p)4;,
< =L =2 — P
(1.62)Whena2_a <a1,wehave7r 32 M, = 32 TR, = 20520 T 252p)° d 2G+2p)°
(2-p)4; S . dn _ (4a=1)(1-2p)*(4a(28(p=Dp~ 9) —4(p=Dp-81)
262p)7" We first compare the retallers proﬁts. TR 32(15 2—1)p)?

It can be deduced that when a2 <ac< zlt’ d" — nR > 0 i.e., n%” > 7rR . whereas when 1 715a<
ai, %” - nj’{ <0, ie. n;ﬁ” < nd’ Then, the manufacturers profit comparison result is obtained:
dn (4a-1)(1- 2p>2<4a<20<p 1)p=43)-12(p=1)p+13) i : ¢ i

— = < i

T, 7r 32(15-4(p-1)p)? . Similarly, we can yield that when a3 <a < 7,
dn dn dn dt dn dt
T —7TM >0, 1.e., T >7rM,whereaswhen 7 <a<a1,7rM — Ty <0,1.e., T STy

Case (2): When p; < p < %, it can be deduced that af < al <a)<ay< a2 < ay. The

comparison outcomes can be categorized into the following scenarios:

(2.1) When 0 < a < af, we have ﬂd” M + %, dn — %, ﬂjg = /1’2’52/1’2 and ﬂj‘f}i = /1%’2?%. The
comparison results of the retailers and the manufacturers are consistent with those in (1.1).

(22) When da! < a < a9, we have ﬂd” = p(3+5“p)1282i_p‘;€(3+2p))2, ’TﬁlZ =
27+pOtalp= 1)1(8(2(50 ;3 )+2(29p+96))) , Ty = @ d ndt = 122 U The comparison outcomes of the
retailers and the manufacturers align with those in (1.2).

(23) When df < a < daj, we have ﬂ%‘ = p(3+5ap)128+(i;)§(3+2p))2, ﬂ% =
27+p(9+a(p- 1)1(8(461570;23)”(29“96))) di — 2(3P+_/122p)2 +§_(12) and ﬂ% — 2((1;_/’2)}0/1)/212 + % By contrasting the
retailers’ profits, we obtain that 7r ﬂ%t = W, where S3(a) = 8a%(32p° + 320p0° +

258p* —27p3 +2178p% —99p — 162) +18a(8p> + 134p* + 119p> —316p> + 199p — 144) —9(p —
1)2(4p? —23p — 81). Since the denominator of ﬂd’? - ndf is positive, the sign of 71%‘ - ﬂ'% depends

on the numerator S3(a). It can be derived that when a) < a < min{a},a;}, we have S3(a) > 0;

3(1-p)

1=

otherwise, we have S3(a) < 0. Here, a; = Hence, we can summarize that when

12-6p+4p2"
1 <a<min{aj,a}, 7r > 7T ', otherwise, nd" < 71‘” Next, we compare the manufacturers’ profits
dn _ odt _ (Za(p(2p 3)+6)+3(p— 1))(a(2p(p(4p(9p+41)+247)+420)+516)+3(p 1)(p(8p+29)+13))
as follows: 7}/ Ty = 450(p+ D2 (2p13)

dt

v > 0. e, JT > 7r ; otherwise,
13

Similarly, we can yield that when a1 <a< min{ag, ai}, 7TMt_ -7

adn — 7dt < that is ﬂd" < it

Ml Ml b 9 i M.‘
n dn _ (3-a(5-7p+2p?))*+(1-p)(3+5a(1-p))* dn  _
(2.4) When a, < a < a3, we have JTR = 18(5_p)2 s Ty =
36+(=9+24a—125a2) p+2a(77a—15) p*+(6-29a) ap’ pdt — 2+ d, _ Ap+a;
18(5-0)? TR = 50 a nd 7 —55+. Different from the compar-
ison results in (1.4), we find that n%’? and 7r > er’ for pr<p<i 2‘/_ and @ <a<aj.
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dn 1 dn_ 3 _di _ P, 4 ar _ U+ A

we have Tl = 35, Ty = 55, T = 353057 T 50 550 and 7y = 2(3+2p)?

(2.5 When a? <a <ah, w

The comparison results of the retailers and the manufacturers are consistent with those in (1.5).

(2.6) When a2

(1+p) 25 (2-p)A7
2(3+2p)2 2(5—2p)2'

with those in (1.6).

2 2
dn _ 1 _dn _ 3 _dt _ _ P4 (1-p)4 d 7t =

< a < daj, we have TR, =320 Tm, = 320 TR, = 361207 T 205-2p)2 =

The comparison results of the retailers and the manufacturers are consistent

Case (3): When 1= 2\/_ <p< 9, it can be deduced that a <aj<ay<al< a’z < aj. The
comparison results can be further divided into the following six scenarios:
201— 2 22422
(3.1) When 0 < a < a}, we have 7 = U200 4 L e = 2 i = 200 and e = “50 The

comparison results of the retailers and the manufacturers are consistent with those in (1.1).

2 2 2 2
dn — U297 1 gdn _ 2 pdr P, 4
(3.2) When a1 <a< al, we have nyl = 3 + 55, Ty = 55, Ap = 3342 + 50 and
2 2
ar _ (04, 4 dn _ qdi _
M = 3G T . We begin by comparing the retailers’ profits as follows: 7§ TR =

(p(164p+267)+369) (a—2ap)>+18a(p—1)(2p—1) (4p—=9)+9(p—1) (4p—-9)

> (, implying 7T > ndt Then, we contrast

450(2p+3)2
) . dn _ _dr _ —((p(8p+49)+43)(a—2ap)*)+2a(p— 1)(2p 1)(8p+7)+(p 1D (8p+7)
the manufacturers’ profits: T 7TM,- 502132 <0,
dt
indicating JTM < Ty,
2, (2 2
(33) When 4a! < a < di, we have 79 = p(3+5ap)l&ipa)§(3+2p)) , min =
1 1
2T+p(O+alp=1) (“6(p+3)+a(29p+96)))  rdr _ pA7 12 @ (1+p)2 ,12
18@sp)’ , Ty = —2(3+2p)2 + =z and Ty = —2(3+2 7t as . Different from
the comparison results in (2.3), we find that 7T "< 7TR and 7r n%‘ for 1= 3‘/_ <p < and
a’ 1 <a< a2
—_ _ 2Y)2 _ _ 2
(34) When af < a < ag, we have 712” = B266 7p+2p1)§(;_(;)2p)(3+5a(1 p)), ﬂfj =
- —12542 —15)02+(6—- 3 2+ ,12+/12 .
36+(-9+24a—-125a°) p+2a(77a—15) p~+(6—29a)ap i d{ — and 7 dt =271 The comparison results of
18(5—p)2 Rz 50 l

the retailers and the manufacturers are consistent with those in (2.4).

(3.5) When a” <a <d! wehaveﬂd” Lopdn = 3 ﬂd’ L+ A and %! = oy | 4
: 3= 2 32T, = 320 TR, T 2(312p)2 500 M; =~ 2(3+2p)?
The comparison outcomes of the retailers and the manufacturers are consistent with those in (1.5).

2
gdn = L pdn _ 3 odr _ pA (1-p) A3
R; 320 'm; 32° TR; 2(3+2p)2 2(5-2p)2

(3.6) When a), < a < ay, we have

(1+p)A  (2=p)]
2(342p)2  2(5-2p)*"

in (1.6).

dr _
and T =

The comparison results of the retailers and the manufacturers align with those

Case (4): When g <p < 1,itcan be obtained that a} < a'f < @} < a, <a;. The comparison results

can be further divided into the following five scenarios:

2(1-2p)2 /12 prEvY
(4.1) When 0 <a < d wehavend”:—“(gp) +5, 7 d”——225,7rd’_— and 90 = "L The
l

comparison results of the retailers and the manufacturers are consistent with those in (1.1).
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2(1_ 2 /l 2
ehavend”:M+L dn_2 ar Py,

(4.2) When a} <a <af R, 9 35, TT 25 TR, = W+50

(14+p)22 LA 2
2(3+2p)? 25

those in (3.2).

I and7r =

The comparison outcomes of the retailers and the manufacturers are consistent w1th

3+5ap)>+(3—ap(3+2p))*
(43) When df < a < aj, we have ap = il “P>18(§1+p“)§< P)” =
274p(9+a(p—1)(=6(p+3)+a(290+96))) _ar _  PA% 2 _ (4p)2 22
18(4+p)? TR, = 23127 T30 and ”M,» = 2(3+—2p)2 ><. The comparison result
of the retailers’ profits is obtained as follows: ﬂ;l;n ﬂ;’{ W. It can be deduced that

when p3 < p <1 and max{al, a3} <a <a}, S4(a) >0; when 2 5 <p < p4 and a} <a <min{asz, a}},

12p°-81 2-174 243 .
S4(a) <0. Here, p3 ~0.65, ps ~0.671, and a3 = 64p4+7§6p3+€428p£;20p o5~ Thus, we summarize

dn t . dn
3 TR, — Mg, >0, 1.e., gl > n

that when p3 < p <1 and max{a},a3} <a <aj R,when <p<pg

and a’l’ <ac< min{ag,ag}, ﬂf{_’ - ﬂf{_ <0, ie., ﬂj’{’ < ﬂj’{. Next, the comparison result of the
L L 1 1
manufacturers’ profits is consistent with that in (3.3).

A2 14p)22 A2
(4.4) When a <a < d! dn — L d”—i dr = P A g g 2 U044

=322y, = 320 TR, T 2(342p)2 +5 500 and 7y = 5
The comparison outcomes of the retallers and the manufacturers are consistent with those in (1.5).

2 2
dn _ 1 _dn _ 3 _dt P4 (I-p)4 dt
< = - = - = =
(4.52) When a2 a < ap, we have TR = 3> Ty, = 320 TR, = 20342 + 252p)? and u5v
(1+p)A;, (2-p)4;

2(3+2p)2 " 2(5-2p)2"
those in (1.6).

5> We have TR

The comparison outcomes of the retailers and the manufacturers align with

11—2\@

In summary, we conclude that: (i) When 1 5<p=< and a” <a< min{a”,m }, or when

1 5
3<p<janda, <a<aj

1 .
3 <p < prand ai <a<min{a},as}, or when p; <p <

1 dn

or when a” 7 otherwise, nd” < ﬂd’ (i) When

3Sa<

>7rM,
11— 2«/_

3’
and a <a< min{a”, ai}, or when

p3 <p < land max{a},as} <a<aj,orwhen0<a<al orwhenaZSa<}‘, d”>7r ; otherwise,

dn dt
TR S Tg;e

3 1’

Proof of Corollary 3. 'We can obtain this corollary based on the proofs of Proposition 3-4.
Proof of Proposition 5. 'We compare the manufacturers’ and retailers’ expected profits in the
scenarios with and without trade credit. Under the transparency regime, there are three cases:

dr =0 and ndt - 7r“ = 0; (ii) When d’

— gct

(1) When 0 < a < al, we obtain TR, R | Sa< az, we
)
di _ qet _ _ (4p*=13p+9)(a(2p-1)+1)* dr (- 8p +p+7) (a(2p=D+1)* _ A,
have m g = 5002p13)° <0and n§, 7rMi 5002p13)° > 0; (iii)) When
dt et PO (1-p)a? /12+/12 (p+D)A2  (2-p)A?

L <0and7r —nr¢l =

<a<aip,we have 7 M; ~ 2(2p+3)2 T 2(5-2p)2 -

2 <
2+22

-7

R~ "R ~ 2(2p+3)2 T 2(5-2p)2 50

“5=+ > 0. Similarly, under the non-transparency regime, it can be deduced that n}j{_’ < ny and
dn cn
Uy >n M

Proof of Proposition 6.  Similar to the proofs in Lemmas 1-2, we can obtain the equilibrium

results when considering competition intensity.
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dt _ (@>(1=2p)*+1)  ~ar
R — a+6H2 > M,
dr _ (@2p-1-1>  p(ap-D+1)? Fdi _ (a(2p=1)-1)?
R 2(a+4)? 2(A+2p42)2 * T M; (1+4)2
~qr _ plap=1)+1)* (1-p)(a(2p-D)-1)%  ~ds

< 7 -
= a < ds T, 2(0+2p42)° 2020447 > T,

Under the transparency regime, we have: (i) When 0 <a < al, 7

2(a*(1-2p)%+1) .
(1+4)2
(p+D)(ap-D)+1)?, ~

RS yITI A (iii) When &,
(p+D(@@p=D+1D?  (2=p)(a(2p=D-1)?
2(1+2p+2)2 2(1-2p+4)2

1 il = - 2p+1
and a3 = 5327 —.
= Wpr2paaypes @ = nT—pra- 2p,/—p+4 o3’ 3= 2ap+ap+l

Under the non-transparency regime, we have:

i 2
(i) When 2(¥2 - 1) <A< Tand 3 <p < 334705,

~ ~dn  _  d*(1-2p)’ 1 “dn 2 .
@ If 0 < a < 4, g = —5— * 35 Ay = [k (b)
2 2

If an < a < an ~dn — pla(A+4)p+a+2)"+(A(ap—1)+2ap(p+1)-2) ~dn
1 = a, TR, 2(A+2)2(A+p+3)2 ’ M,

2a% 23 (p—1)p+A2(3a%p>+13a%p*—16a p+p+3)+2/1(p+3)2(7a2(p lgp a(p—=1)p+2)+4(p+3)(3a*(p—1)p—a(p- 1)p+1)

2(A+2)?(A+p+3)

© If & < a < a qdn  —  (alp=D(A- 2p+4)+/l+2)22(P D(= ‘;(/1+4)(P—1)+/1+2)2 Fdn  _

2 3’ R; 2(142)2(A—p+4) o Ty
_—2a2/l3(p—1)p+/12(3a 0p3-22a%p*+19a% p+p— 4)+2/l(p 4)(7a2(p 1)p—a(p— 1)p+2)+4(p 4)(3a2(p 1)p-a(p- 1)p+l)
2(A+2)2(1-p+4)? ’

qdn — __1 ~dn _ __ 3
(dIfai<a<ayn R~ 20432 "M, T 20432

(i) When0 <21 <2(V2—-1) and 1 5<p< ﬁﬁf/ﬂ, orwhen2(V2-1)<A<1and 4413’112 <p<l,

a2 2
~n ~dn _ (1-2p) 1 ~dn  _ 2 .
@ It 0 < a <&, g = —Gop Y mor o = mar ©
~n ~n ~dn p(a(A+4)p+2+2)*+(A(ap—1)+2ap(p+1)-2)* = dn
It a4 < a < a  # = 2(0+2) 2 (1+p+3)? o Ty,
2023 (p—1) p+2%(3a?p> +13a2p*—16a%p+p+3)+21(p+3) (T1a*(p—1) p—a(p—1) p+2) +4(p+3) (3a®(p—1) p—a(p-1)p+1) . (C) If
2(A+2)2(A+p+3)? ’
dn _ 1 ﬁdn — 3
Ri = 2(A+3)2° " M; T 2(A+3)%"
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We then explore how the competition intensity A affects the demand uncertainty thresholds

+

; (i) When a <a< a2, by

Here, we set a

dg§a<d4,7~r

under the transparency and non-transparency regimes. Under the transparency regime, we obtain

(9_&’1 _ o+l % _ \1-p+1 6(a a)
that 50 = ~ ey <0 3 (/l\/_+/l iy O and <0

A2 (\p+1)+4A(\/p+1)+2(p+2+/p+2)
Under the non-transparency regime, we have a /1 =~ 1)‘6 T /2+5\‘//__+5)+2(p3/2_‘/;+3 NTE <0,
aay Vi-p day-ay) _ \1-p-1 2 (\p+1)+4A(\p+1)+2(p+2+/p+2)
o (/1+3)2 <0 nd 94 == (1+3)2p - (= (A%( \/_+l)+/l(p3/2+5\/_+5)+2(p3/2—p+3\/_+3))2) It follows

d aa
M > (0 when p < ps, whereas % < 0 when p > ps. The expression of ps is so

that

complicated that we omit it.

Appendix B: Numerical Results for Extensions
B1: Initial Capital

By incorporating positive initial capital, we first define the firms’ profit functions as follows:
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Under the transparency regime, the retailers’ and the manufacturers’ problems are given:

Ay, = p(L+a = dg =5, = W) dg + (1= p)([(1 = a = g5 = 45,455 + B = widi] ™ — B).

Ais, = PWindgy + (1= p)min{wigi. (1 —a = g = 49)q5; + B}, # A?Jm =(1-p)(1+a-
ag =451 - wihay + p([(1—a =g = §iDag) + B—wiq 1" — B) and 74/ o = (1 - p)wi/q +
pmin{w{qq, (1-a~q{f - 4)qq +B}.

Under the non-transparency regime, the retailers’ and the manufacturers’ profit functions

are defined as follows: n;g"w =p(l +a- g - qjg = WImgh + (1 - p)([(1 —a - g9 -

qmag + B = wihgit = B), agg = (1= p)(L+a g7 = §¢% —wingy + p([(1 - a -

ih R |S;
~dn sdn dn sdn Adn
qf\dn _ qf\dn qf\dn + B deé]\dn] B) and ﬁ.dn _ PWidip +(1 p)mm{w Din > (1-a- qth )q . +B}
il jl77il M; — 2
(1 p)wd” d”+pmm{w " ,(1—a— qd” Ad")qng}

2

Introducing positive initial capital renders the analysis analytically intractable. We therefore
conduct numerical studies to verify the robustness of the main results. Figure EC.1 shows the
demand uncertainty thresholds under the transparency and non-transparency regimes when B = 100 ,
B= 81 ,and B = 6—4. We can observe that with the increase in B, the full solvency range expands but
the full bankruptcy range contracts. This is intuitive that a higher B relaxes the retailers’ financial

constraints, thereby contracting the regions in which bankruptcy occurs.
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Figure EC.1 The demand uncertainty thresholds when the retailers have positive initial capital.

B2: Competition Intensity
We adopt numerical analysis to present the effects of information transparency on the retailers’ and
the manufacturers’ expected profits under varying levels of competition intensity, as illustrated in

Figures EC.2-EC.3.
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Figure EC.2  The retailers’ expected profit comparisons considering competition intensity.
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Figure EC.3  The manufacturers’ expected profit comparisons considering competition intensity.

B3: Unequal Probability of Demand States
Figures EC.4-EC.5 show how information transparency affects the manufacturers’ and the retailers’

expected profits when considering unequal probability of demand states.
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The retailers’ expected profit comparisons considering unequal probability of demand states.
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